Histone deacetylase 1 regulates tissue destruction in rheumatoid arthritis.
Emerging evidence implicates epigenetic mechanisms in the pathogenesis of rheumatoid arthritis (RA). In this study, we have investigated the role of histone deacetylase (HDAC) enzymes in RA synovial fibroblasts (RASFs), a key cellular mediator of cartilage and bone destruction and determined effects of HDAC1 inhibition on both RASF phenotype in vitro, and joint inflammation and damage in the collagen-induced arthritis (CIA) model. Expression of HDACs 1-11 messenger ribonucleic acid (mRNA) was compared between RASFs and osteoarthritic synovial fibroblast (OASFs) using quantitative polymerase chain reaction. HDAC1 expression in RASFs was inhibited using small interfering RNA (siRNA) technology to assess effects on invasiveness, migration, proliferation and apoptosis. Effects of HDAC1 knockdown (KD) on the transcriptome were assessed using gene microarrays. The effects of siRNA-mediated HDAC(KD) on clinical scores, tissue inflammation and damage were assessed on CIA up to 47 days following immunization. Expression of HDAC1 was significantly higher in RASFs than OASFs. HDAC1(KD) resulted in reduced proliferation, invasion and migration in vitro and transcriptome profiling revealed effects on expression of genes regulating proliferation migration and inflammation. Furthermore, inhibition of HDAC1 in CIA resulted in reduced joint swelling, cartilage and bone damage and lower tumor necrosis factor in joint tissue. These results implicate HDAC1 as an important mediator of tissue damage in RA and support the potential therapeutic utility of inhibitors of this enzyme.